Aberrant antibody responses to oxidized LDL and increased intimal thickening in apoE-/- mice exposed to cigarette smoke.
Cigarette smoking is associated with increased atherosclerosis and intimal thickening, and has immune-suppressive effects. The immune system modulates atherosclerosis and intimal thickening. We hypothesized that detrimental effects of cigarette smoke (CS) involves modulation of the immune response to oxidized low-density lipoprotein (oxLDL). ApoE-/- mice fed Western diet were exposed to CS starting at 20 weeks of age. Control mice were exposed to air. After 5 weeks of CS, mice were subjected to carotid arterial cuffing for 21 days. Intimal thickening was significantly increased in CS mice compared to control (0.050 +/- 0.034 mm(2) versus 0.023 +/- 0.021 mm(2); P < 0.05). Spleen lymphocyte population, cytokine mRNA expression, and total IgM and IgG levels were similar. Anti-MDA oxLDL IgG was reduced by 40% (P < 0.05) in CS mice compared to control. Copper-oxidized LDL IgG antibodies remained unchanged but IgM increased in CS mice, associated with increased intimal thickening. Anti-phosphorylcholine (PC) IgM was also increased in the CS mice, associated with increased intimal thickening. Lymphocyte signaling molecule lymphotoxin beta (LTbeta) expression was significantly decreased in spleens of CS exposed mice. Our results suggest that immune modulation by CS characterized by aberrant antibody responses to oxLDL and reduced LTbeta mRNA expression is associated with increased intimal thickening after arterial cuffing.